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FIELD OF THE INVENTION 



The invention concerns a flexible conduit for conveying 
cryogenic fluids in accordance with the introductory clause of 
Claim 1. 

BACKGROUND 

US Patent 3,332,446 describes a conduit that consists of a 
metal inner tube for carrying a cryogenic medium, an outer tube 
arranged concentrically with respect to the inner tube and 
spaced some distance from it, and a spacer member. The spacer 
member is a strip-shaped member, which is spirally wound on the 
inner tube and contacts both the inner tube and the outer tube 
over the entire length of the piping. One of the side edges of 
the spacer member abuts the inner tube, and its side edge that 
faces outwardly with respect to the inner tube is in contact 
with the outer tube. The spacer member is composed of a heat 
insulating plastic material, such as polyethylene. 

DE 1 936 609 B2 describes a flexible conduit for conveying 
cryogenic fluids, which consists of an inner tube, a spacer 
member spirally wound on the inner tube, a cooling line wound on 
the spacer member in the opposite winding direction, a metal 
intermediate sleeve arranged above the cooling line and 
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concentrically with respect to the inner tube, a spacer member 
spirally wound on the intermediate sleeve, and an outer tube. 
In addition, a layer of thermal insulation that consists of 
several layers of metallized plastic foil is provided between 
the intermediate sleeve and the outer tube. 

Previously known conduits cannot be used for conveying 
cryogenic fluids in the vicinity of, for example, nuclear power 
plants or radioactive materials, since they contain materials 
that are not stable over extended periods of time within the 
radius of action of high-energy radiation. 

OBJECT AND SUMMARY 

The objective of the present invention is a conduit for 
cryogenic fluids, which remains fully functional for a period of 
at least two years, and in which significant losses due to the 
absorption of heat by the fluid are also avoided over extended 
periods of time. 

This objective is achieved by the features specified in the 
characterizing clause of Claim 1. 

The chief advantage of the invention is that, as a result 
of the twisting of the band-shaped or strip-shaped spacer 
member, the spacer member rests on the inner and outer tube only 
in certain places that are spaced some distance apart in the 



longitudinal direction of the conduit and in those places 
determines the distance between the tubes. This means that heat 
conduction from the outer tube to the inner tube occurs only in 
these places. 

Due to the fact that a material is used which is stable 
with respect to high-energy radiation over an extended period of 
time, it is necessary to replace the conduits only after a large 
amount of time has elapsed. 

In regard to the choice of the material for the spacer 
member, an optimization of the values for thermal conductivity 
was found. 

Spacer members produced from titanium sheet or a nickel- 
base alloy with a chromium content of more than 15% are 
especially advantageous. Nickel-base alloys for this purpose 
are commercially available under the trade name Inconel. A 
nickel-base alloy that has been found to be especially 
advantageous contains the following components 

50-55% nickel 

17-21% chromium 

2.8-3.3% molybdenum 

4.75-5.5% niobium (+ tantalum) 
as well as small amounts of iron, titanium, carbon, silicon, 
copper, cobalt, aluminum, manganese, and boron. An alloy of 
this type is commercially available under the trade name Inconel 

4 



718. The thermal conductivity of this alloy is 11.4 W/m # K, and 
its tensile strength is 1,240 MPa. 

Additional advantageous refinements of the invention are 
specified in the dependent claims. 

The invention is explained in greater detail below with 
reference to specific embodiments, which are shown schematically 
in Figures 1 and 2. 

BRIEF DESCRIPTION OF DRAWINGS 

Figure 1 shows a side view of a conduit based on the 
teaching of the invention, in which the outer tube is shown 
offset from the inner tube. 

Figure 2 shows a cross section through the conduit in 
Figure 1. 

DETAILED DESCRIPTION 

The conduit in accordance with the teaching of the 
invention consists of an inner tube 1, which conveys the 
cryogenic medium, and an outer tube 2, which concentrically 
surrounds the inner tube 1. Both the inner tube 1 and the outer 
tube 2 are corrugated metal tubes, preferably made of stainless 
steel, which are produced by continuous shaping of an almost 



endless metal strip to form a longitudinally slit tube, welding 
the longitudinal slit, and corrugating the welded tube. 

The distance between the inner tube 1 and outer tube 2 is 
maintained by a spacer member 3, which consists of a flat metal 
strip, which is wound on the inner tube 1 and twisted about its 
own longitudinal axis. The twisting of the spacer member 3 
results in the formation of elevations of the spacer member 3 as 
viewed in the longitudinal direction of the conduit, in which 
the side edge of the spacer member perpendicularly abuts the 
inner tube 1 and in this way predetermines the distance of the 
inner tube 1 from the outer tube 2. To reduce heat losses, it 
is advantageous for the space between the inner tube 1 and the 
outer tube 2 to be evacuated. 

The flat metal strip 3 that forms the spacer member 3 is 
optimized with respect to its thermal conductivity and tensile 
strength. 

For example, titanium or a nickel-base alloy that is 
commercially available under the trade name Inconel 718 is used 
as the material for the spacer member 3. These materials have 
thermal conductivities of 22 and 11.4 W/m # K, respectively. The 
tensile strength of titanium in the annealed state is 230-460 
MPa, and that of Inconel 718 is 1,240 MPa. Both materials are 
also stable for extended periods of time with respect to high- 
energy radiation, e.g., nuclear radiation, and make it possible 
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to use the conduit in the immediate vicinity of nuclear reactors 
or for conveying radioactive media. 

A typical example of a conduit with corrugated tubes in 
accordance with the invention has the following dimensions: 



Inner Tube _1 D Q 34 mm 

D± 30 mm 

S 0.3 mm 

Material 1.4571 (high-grade steel) 



Outer Tube 2 D 0 44 mm 

D ± 39 mm 

S 0 . 4 mm 

Material 1.4571 (high-grade steel) 



Spacer Member Width 2 mm 

Wall thickness 0 . 2 mm 

Length of lay 200 mm 

Material titanium 
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